








Nature has been producing a vast array of secondary metabolites since the dawn of life. 
Based on observations and folklore, natural product extracts were the first, and for a 
long time, the only medicine available to mankind.
1
 Drug discovery represents an active 
and fruitful area of current scientific research. The pharmaceutical industry is constantly 
searching for new lead compounds for development into new drugs.
2
 A rich and fertile 
source for new therapeutic substances is of natural origin, namely terrestrial plants, 









the microbial-derived antitumor agents, epothilones A and B,
6
 exemplify the spectacular 
success of drug discovery based on natural compounds. However this approach suffers 
from some limitations, such as the low yields of compounds and the tremendous effort 
involved in the isolation of these compounds. In addition to providing biologically 
active compounds, natural substances also serve as useful materials or models for semi-
synthetic manipulations to obtain other active analogues for evaluation. In view of the 
rich natural resources available in this country
7-9
, such an approach directed towards the 
discovery and development of potentially useful pharmaceuticals offer great promise. In 
addition, from an Organic Chemistry viewpoint, there is great potential for discovering 
novel molecular structures and for investigating novel stereochemical and reactivity 























1.2 The Alkaloids  
 
The term alkaloid, or ‘alkali-like’, was first proposed by the pharmacist, W. Meissner in 
1819.
10
 It is usually applied to basic, nitrogen-containing compounds of plant origin. A 
simple general definition of an alkaloid has been suggested by Pelletier: “An alkaloid is 
a cyclic compound containing nitrogen in a negative oxidation state which is of limited 
distribution in living organisms.”.11 Another definition for alkaloids was presented by 
Hesse: Alkaloids are nitrogen-containing organic substances of natural origin with a 
greater or lesser degree of basic character.
12 
A common and widely used classification 
of alkaloids is based on their nitrogen-containing structural elements: 
1. Heterocyclic alkaloids 
2. Alkaloids with and exocyclic nitrogen atom and aliphatic amines 
3. Putrescine, spermidine, and spermine alkaloids 
4. Peptide alkaloids 
5. Terpene and steroid alkaloids 
 




Indole alkaloids constitute one of the largest group of the alkaloids and the total number 
of indole alkaloids discovered by far is ca. 1500.
12
 This figure includes both those 
compounds that incorporate the actual indole chromophore, and those containing its 
derivatives, namely: indoline (also known as dihydroindole), indolenine, 
hydroxyindolenine, -methylideneindoline, pseudoindoxyl, and oxindole. Carbazole, -








1.3.2 Classification of the Indole Alkaloids 
 
In general, indole alkaloids can be further divided into two main categories. The first 
comprises of the simple indole alkaloids which do not present any structural uniformity, 
possessing only the indole nucleus or a direct derivative of it as a common feature (e.g. 
harmane).  
 
Figure 1.1. Types of Indole Alkaloids 
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The second category of the indole alkaloids, also known as monoterpenoid indole 
alkaloids, contains two structural units, viz., tryptamine (or tryptophan) with the indole 
nucleus and a C9- or C10-monoterpene moiety derived from secologanin. Condensation 
of these two units gives rise to the common biogenetic precursor of indole alkaloids, 
strictosidine (Scheme 1.1).
13,14
 On the basis of structure and biogenetic origin, ten main 
skeletal types of indole alkaloids have been grouped (Scheme 1.2): Corynanthean (C), 
Vincosan (D), Vallesiachotaman (V), Strychnan (S), Aspidospermatan (A), Eburnan (E), 
Plumeran (P), Heynean (H), Capuronan (K), and Tacaman (T). Each of the ten main 
skeletal types is in turn divided into subtypes according to increasing structural 
complexity.
13 
All skeletal subtypes are derived from the basic skeleton of each group via 
simple oxidation or rearrangement reactions, followed in some cases by further 
cyclization to give less recognizable ring systems. 
 
 






Scheme 1.2. Ten Main Skeletal Types of Indole Alkaloids 
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1.4 The genus Alstonia 
1.4.1 General 
The genus Alstonia belongs to the tribe Rauvolfiae, subfamily Plumerioideae of the 
family Apocynaceae. The genus occurs in tropical Africa, Central America, and from 
the Himalayas, and China, to New South Wales in Australia with its centre of diversity 
in the Malesian region.  
Plants belonging to this genus are mostly trees. Only a few are shrubs. The height of the 
trees can reach up to 60 m, and the diameters more than 2 m. Leaves are usually 
whorled and flowers are generally small, narrow, and are up to 40 mm long in the 
mature bud with diameters up to 2.5 mm. The genus is mostly distributed in secondary 
and primary forests, in swampy or dry land, and usually at altitudes from 0 – 2870 m.15 
 
Currently, there are a total of 42 Alstonia species distributed around the world. Of these 
ten are found in Malaysia and are listed below:
15
 
i.  A. angustifolia Wall. ex A. DC. 
ii.  A. angustiloba Miq. (Peninsular Malaysia & Sarawak) 
iii.  A. iwahigensis Elmer (Sabah) 
iv.  A. macrophylla Wall. ex G. Don. (Peninsular Malaysia & Sabah) 
v.  A. neriifolia D. Don (Planted in the Botanical Garden of Penang) 
vi.  A. penangiana Sidiyasa (Penang) 
vii.  A. pneumatophora Backer ex Den Benger 
viii.  A. rostrata C. E. C. Fisch (Peninsular Malaysia) 
ix.  A. scholaris (L.) R. Br. 
x.  A. spatulata Blume 
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1.4.2 Occurrence and Distribution of Alkaloids in the Genus Alstonia 
 
The occurrence of alkaloids in Alstonia as reported in the literature is summarized in 
Table 1.1. 
 




A. angustifolia Wall. Leaves 10-Methoxymacrocarpamine (21) 16, 7 
(Malaysia)  10-Methoxymacrocarpamine N-oxide (22) 16, 7 
  10-Methoxyvillalstonine (23) 16, 7 
  10-Methoxyvillalstonine N-oxide (24) 16, 7 
  11-Methoxyakuammicine (25) 16, 7 
  19, 20-Dehydro-10-methoxytalcarpine (26) 16, 7 
  19, 20-Dehydro-O-acetylyohimbine (27) 16, 7 
  Affinisine (28) 16, 7 
  Akuammicine (29) 16, 7 
  Alstocraline (30) 16, 7 
  Alstonerine (31) 16, 7 
  Alstonisine (32) 16, 7 
  Angusticraline (33) 16, 7 
  Antirhine (34) 16, 7 
  Cabucraline (35) 16, 7 
  Cathafoline (36) 16, 7 
  Fluorocarpamine (37) 16, 7 
  Foliacraline (38) 16, 7 
  16-Hydroxystrictamine (39) 16, 7 
  Lochnerine (40) 16, 7 
  N-1-Desmethylquaternine (10, 11-dimethoxypicrinine, 
volkensine, norquaternine) (41) 
16, 7 
  Normacusine B (42) 16, 7 
  O-Acetylyohimbine (43) 16, 7 
  Pleiocarpamine (44) 16, 7 
  Tetrahydrocantleyine (45) 16, 7 
  Vincamajine (46) 16, 7 
  Yohimbine (47) 16, 7 
    
 Stem-bark 11-Methoxyakuammicine (25) 16, 7 
  Affinisine (28) 16, 7 
  Alstonerine (31) 16, 7 
  Alstonisine (32) 16, 7 
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  Alstophylline (48) 16, 7 
  Alstopirocine (49) 18 
  Angustimaline (50) 16, 7 
  Bipleiophylline (51) 17 
  Fluorocarpamine (37) 16, 7 
  Macralstonine (52) 16, 7 
  Pleiomalicine (53) 17 
  Pleiomaltinine (54) 18 
  Villalstonine (55) 16, 7 
  Villalstonine N-oxide (56) 16, 7 
    
 Root 11-Methoxyakuammicine (25) 19, 7 
  4′-Hydroxy-3′,5′-dimethoxybenzoyl-Vincamajine (57) 19, 7 
  Alstonerine (31) 19, 7 
  Alstophylline (48) 19, 7 
  Macralstonine (52) 19, 7 
  Macrocarpamine (58) 19, 7 
  Nor-C-fluorocurarine (59) 19, 7 
  Pleiocarpamine (44) 19, 7 
  Villalstonine (55) 19, 7 
  Vincamajine (46) 19, 7 
    
A. angustifolia Miq. Stem bark 19-Epialstogustine (60) 21 
(Indonesia)  Akuammicine (29) 20 
  Akuammicine N-oxide (61) 20 
  Alstogustine (62) 21 
  Echitamine (63) 20 
  N(4)-Demethylalstogustine (64) 20 
  N(4)-Demethylalstogustine N-oxide (65) 20 
  N(4)-Demethylechitamine (14) 20 
  N(4)-Methylakuammidine (66) 20 
  N(4)--Methylantirhine (67) 20 
  Pseudoakuammigine (68) 20 
  Pseudoakuammigine N-oxide (69) 20 
  Tubotaiwine (13) 20 
    
A. angusifolia K. and  Leaves Alstofoline (70) 22 
G.   Alstonal (71) 22 
(Malaysia)  Alstonisine (32) 22 
  Alstonoxine A (72) 22 
  Alstonoxine B (73) 22 
Table 1.1 continued 
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  Isoalstonisine (74) 22 
  Macrogentine (75) 22 
  N(1)-demethylalstonisine (76) 22 
  N(1)-demethylalstonal (77) 22 
    
 Bark 10-Methoxyaffinisine (78) 23 
  10-Methoxycathafoline (79) 23 
  Alstonal (71) 23 
  Alstonerinal (80) 23 
  Alstonerine (31) 23 
  Alstonisine (32) 23 
  Alstophylline (48) 23 
  Cathafoline (36) 23 
  Lochnerine (40) 23 
  Vincamajine (46) 23 
    
A. angustifolia var.  
latifolia 
Leaves 10-Methoxyaffinisine (78) 24 
(Malaysia)  10-Methoxycathafoline (79) 24 
  10-Methoxycathafoline N(4)-oxide (81) 24 
  10-Methoxyvincamajine (82) 24 
  11-Hydroxystrictamine (83) 24 
  11-Methoxystrictamine (84) 24 
  11-Methoxyakuammicine (25) 24 
  16R,19E-Isositsirikine (18) 24 
  Affinisine (28) 24 
  Affinisine oxindole (85) 24 
  Alstofoline (70) 24 
  Alstolactone (86) 24 
  Alstolagumine (87) 24 
  Alstonal (71) 24 
  Alstonerinal (80) 24 
  Alstonerine (31) 24 
  Alstonisine (32) 24 
  Alstonoxine A (72) 24 
  Alstonoxine B (73) 24 
  Alstophylline (48) 24 
  Alstoumerine (88) 24 
  Alstovine (89) 24 
  Cathafoline (36) 24 
  Cathafoline N(4)-oxide (90) 24 
  Lagumicine (91) 24 
Table 1.1 continued 
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  Lagumidine (92) 24 
  Lochnerine (40) 24 
  Macrogentine (75)  24 
  N(1)-Demethylalstonisine (76) 24 
  N(1)-Demethylalstonal (77) 24 
  N(4)-Demethylalstonerine (93) 24 
  N(4)-Demethylalstonerinal (94) 24 
  N(4)-Methyl-N(4),21-secotalpinine (95) 24 
  Nor-C-fluorocurarine (59) 24 
  Normacusine B (42) 24 
  Quebrachidine (96) 24 
  Sitsirikine (97) 24 
  Strictamine (98) 24 
  Talcarpine (99) 24 
  Vincorine (100) 24 
  Vincamajine (46) 24 
    
A. angustiloba Whole 15-Hydroxyangustilobine A (101) 25 
(Indonesia) plant 4,6-Secoangustilobinal A (102) 25 
  Nor-6,7-seco-19,20-epoxyangustilobine B (10) 25 
  6,7-Seco-6-cynostemmadenine (103) 25 
  Nor-6,7-secoangustilobine B (9) 25 
  Angustilobine A (7) 25 
  Angustilobine B (8) 25 
  Cantleyine (20) 26 
  Echitamidine (104) 27 
  Nor-6,7-secoangustilobine A (105) 25 
  17-O-acetylvallesamine (5) 25 
  19,20-E-Vallesamine (4) 25 
  Venoterpine (19) 26 
    
A. angustiloba Miq. Leaves Nor-6,7-secoangustilobine B (9) 28 
(Malaysia)  Nor-6,7-seco-19,20-epoxyangustilbine B (10) 28 
  Angustilocine (106) 28 
  Angustilodine (107) 28 
  Angustilobine B (8) 28 
  Echitamidine (104) 28 
  Leuconoxine (108)  28 
  Losbanine (109) 28 
  Picrinine (110)  28 
  Picraline (111) 28 
Table 1.1 continued 
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  Scholaricine (112) 28 
  19,20-E-Vallesamine (4) 28 
    
 Stem-bark Nor-6,7-seco-19,20-epoxyangustilbine B (10) 28 
  Ajmalicine (113) 28 
  Akuammicine (29)  28 
  Angustilobine B (8) 28 
  Cantleyine (20) 28 
  N(4)-Demethylechitamine (17) 28 
  Vallesamine (4) 28 
  Venoterpine (19) 28 
    
A. angustiloba Miq. Leaves 6,7-Seco-angustilobine B (9) 29 
(Malaysia)  Alstilobanines A (114) 29 
  Alstilobanines B (115) 29 
  Alstilobanines C (116) 29 
  Alstilobanines D (117) 29 
  Alstilobanines E (118) 29 
  Alstonamic acid (119) 29 
  Undulifoline (11) 29 
    
A. boonei Stem bark Echitamidine (104) 30 
(Africa)  N(1)-Formylechitamidine (120) 30 
    
A. congensis Leaves 12-Methoxytubotaiwine (121) 31 
(Africa)  17-O-Acetyl-nor-echitamine (122) 31 
  6,7-Secoangustilobine A (123) 31 
  Nor-6,7-Secoangustilobine B (9) 31 
  Angustilobine A (7) 31 
    
 Stem bark 12-Methoxyakuammicine (124) 31 
  Akuammidine (125) 31 
  Angustilobine A (7) 31 
  Angustilobine B (8) 31 
  Angustilobine B N-oxide (126) 31 
  Echitamidine (104) 31 
  Echitamine (63) 31 
     Root bark 12-Methoxyakuammicine (124) 31 
  12-Methoxy-N(4)-methylakuammicine (127) 31 
  17-O-Acetyl-nor-echitamine (122) 31 
  Nor-6,7-Secoangustilobine B (9) 31 
  Akuammicine (29) 31 
Table 1.1 continued 
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  Echitamidine (104) 31 
  Echitamine (63) 31 
  Norechitamine (128) 31 
  Tubotaiwine (13) 31 
    
A. constricta Stem bark 14-Ketoalstonidine (129) 32 
(Australia)  1-Carbomethoxycarboline (130) 32 
  Alstonidine (131) 32 
  Alstonilidine (132) 32 
  O-3,4,5-Trimethoxybenzoylquebrachidine (133) 32 
  Quebrachidine (96) 32 
  Vincamedine (134) 32 
    
 Root bark Alstonidine (131) 33 
  Alstonilidine (132) 33 
  O-3,4,5-Trimethoxybenzoylquebrachidine (133) 33 
  O-3,4,5-Trimethoxycinnamoylvincamajine (135) 33 
  Reserpine (136) 33 
  Vincamajine (46) 33 
    
A. coriacea Stem bark 10-Methoxy-3-epi--yohimbine (137) 34 
(New Caledonia)  10-Methoxydeplancheine (138) 34 
  Cabucraline (35) 34 
  Corialstonine (139) 34 
  Desmethylquaternine (10,11-dimethoxy-picrinine, 
volkensine, norquaternine) (41) 
34 
  Gentianine (140) 34 
  Vincamajine (46) 34 
    
A. deplanchei Leaves Pleiocorine (141) 35 
(New Caledonia)  Pleiocraline (142) 36 
    
 Stem bark Deplancheine (143) 37 
  Pleiocorine (141) 35 
    
A. glabriflora Bark Alstophylline (48) 38 
(New Guinea)  Macralstonine (52) 38 
  Pleiocarpamine (44) 38 
  Villalstonine (55) 38 
    
A. glaucescens Stem bark 17-O-Acetyl-N(4)-demethylechitamine (15) 39 
(Thailand)  20-Epi-19E-echitamidine (144) 39 
Table 1.1 continued 
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  Echitamidine (104) 39 
  Echitamine (63) 39 
  Echitamidine N-oxide (145) 39 
  Echitaminic acid (146) 39 
  N(4)-Demethylechitamine (14) 39 
  N(4)-Demethylechitamine N-oxide (147) 39 
    
A. lanceolata Stem bark -Akuammigine (68) 40 




  10,11-Dimethoxy-1-methylpicraline (151) 40 
  10-Methoxycompactinervine (152) 40 
  Akuammicine (29) 40 
  Compactinervine (153) 40 
  Cathafoline (36) 40 
  Gentianine (140) 40 
  Lanceomigine (154) 40 
  Lanceomigine N-oxide (155) 40 
  Lochnericine (156) 40 
  Picraline (111) 40 
    
A. lanceolifera Leaves 10-Methoxydeplancheine (138) 41 
(New Caledonia)  10,11-Dimethoxy-1-methyldeacetylpicraline benzoate 
(157) 
41 




    
 Stem bark 10,11-Dimethoxy-1-methyldeacetylpicraline-3′,4′,5′-
trimethoxybenzoate (150) 
42 
  10,11-Dimethoxy-1-methylpicraline (151) 42 
  10-Methoxycompactinervine (152) 42 
  10-Methoxy-nor-C-fluorocurarine (158) 42 
  10-Methoxyvincamajine (82) 42 
  11-Methoxyakuammicine (25) 42 
  11-Methoxycompactinervine (alstovine) (89) 42 
  Akuammiline (159) 42 
  Lochnericine (156) 42 
  N(1)-Methyl-10-methoxyakuammidine (160) 43 
  O-Trimethoxybenzoylhydroxyvincamajine (161) 43 
  O-Trimethoxycinnamoyl-10-hydroxy-vincamajine 
(162) 
43 
  O-Trimethoxycinnamoyl-10-methoxy-vincamajine 
(163) 
43 
Table 1.1 continued 
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  O-Trimethoxycinnamoylvincamajine (164) 43 
  Picraline (111) 42  
    
A. lenormandii var.  Leaves 10,11-Dimethoxy-1-methyldeacetylpicraline (149) 44 
lenormandil   10,11-Dimethoxy-1-methyldeacetylpicraline benzoate 
(157) 
44 
(New Caledonia)  10,11-Dimethoxy-1-methyldeacetylpicraline-3′,4′,5′-
trimethoxybenzoate (150) 
44 
  12-Methoxy-19,20-epoxyakuammicine (166) 44 
  12-Methoxycompactinervine (167) 44 
    
    
 Bark 10,11-Dimethoxy-1-methyldeacetylpicraline (149) 44 
 
 
 10,11-Dimethoxy-1-methylpicraline (151) 44 
  11-Methoxyakuammicine (25) 44 
  11-Methoxycompactinvervine (alstovine) (89) 44 
  12-Methoxycompactinervine (167) 44 
  Akuammiline (159) 44 
  Lochnericine (156) 44 
  Picraline (111) 44 
    





(New Caledonia)  12-Methoxycompactinervine (167) 44 
  Gentianine (140) 44 
    
A. macrophylla Bark Alstonal (71) 45, 7 
(Malaysian Borneo)  Alstonisine (32) 45, 7 
  N(4)-Demethylalstophyllal oxindole (168) 45, 7 
  N(4)-Demethylalstophylline oxindole (181) 45, 7 
  Talcarpine (99) 45, 7 
    
A. macrophylla Leaves 10-Hydroxystrictamine (169) 46 
(Sri Lanka)  16-Hydroxy-N(4)-demethylalstophylline oxindole 
(170) 
50 
  19-Hydroxyvincamajine (171) 53 
  Alstomacrocine (172) 46 
  Alstonamide (173) 47 
  Alstophylline (48) 53 
  Alstopicralamine (174) 49 
  Alstoumerine (88) 47 
  Cabucraline (35) 53 
  Demethoxyalstonamide (175) 47 
  Macroxine (176) 48 
Table 1.1 continued 
16 
 
    
  N(1)-Methyl-1,2-dihydrostrictamine (177) 50 
  N(4)-Demethylalstophylline oxindole (181) 52 
  Strictaminolamine (178) 51 
  Vincamajine (46) 49, 53 
  Vincorine (100) 53 
    
 Bark Alstonerine (31) 53 
  Anhydromacralstonine (179) 53 
  Macralstonine (52) 53 
  Talcarpine (99) 53 
    
A. macrophylla Leaves 11-Methoxyakuammicine (25) 54 
(Thailand)  11-Methoxyakuammicine N-oxide (180) 54 
  Alstophylline (48) 54 
  Cathafoline (36) 54 
  Cathafoline N-oxide (90) 54 
  N(4)-Demethylalstophylline oxindole (181) 54 
  Vincamajine (46) 54 
  Vincamajine-17-O-veratrate (182) 54 
  Vincamajine-N(1)-tri-O-methylgallate (183) 54 
  Vincorine (100) 54 
    
 Root bark 20-Epiantirhine (184) 55 
  Alstomacroline (185) 55 
  Alstomacrophylline (186) 55 
   55 
  Alstonerine (31) 55 
  Alstophylline (48) 55 
  Alstoumerine (88) 55 
  Macrocarpamine (58) 55 
  Villalstonine N-oxide (56) 55 
    
A. macrophylla 
(Phillipines) 




  10,11-Dimethoxypicrinine (Volkensine, 
Norquaternine) (41) 
56 
  10-methoxy-N(1)-Methylburnamine-17-O-benzoate 
(188) 
56 
  10-Methoxy-N(1)-Methylburnamine-17-O-veratrate 
(189) 
56 
  11-Methoxy-19,20-epoxyakuammicine 
(alstolagumine) (87) 
56 
  11-Methoxy-19-oxo-20-hydroxyakuammicine 
(lagumidine) (92) 
56 
Table 1.1 continued 
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  5,10,11-Trimethoxystrictamine (190) 56 
  Cathafoline (36) 56 
  Strictamine (98) 56 
    
 Root Affinisine (28) 57 
  Alstophylline (48) 57, 62 
  Macralstonidine (191) 57, 59 
  Macralstonine (52) 57, 60 
  Macrocarpamine (58) 57 
  Macrosalhine (192) 57, 63 
  N(1)-Methyl-2,16-dihydroauammicine (193) 57 
  O-Benzoylvincamajine (194) 57 
  Picralstonine (195) 57 
  Picrinine (110) 57 
  Pleiocarpamine (44) 57 
  Villalstonine (55) 57, 61, 
63 
    
A. macrophylla Leaves Affinisine (28) 64 
(India)  Picralstonine (195) 64 
  Picrinine (110) 64 
    
A. macrophylla Leaves 6-Oxoalstophyllal (196) 65 
(Malaysia)  6-Oxoalstophylline (197) 65 
  6-Methoxy-4-methylquinoline (198) 65 
  6-Methoxy--methyl-4-quinolinemethanol (199) 65 
  16-Hydroxyalstonal (200) 65 
  16-Hydroxyalstonisine (201) 65 
  16-Hydroxy-N(4)-demethylalstophyllal oxindole (202) 65 
  16-Hydroxy-N(4)-demethylalstophylline oxindole 
(170) 
65 




  Alstohentine (205) 65 
  Alstophyllal (206) 65 
  Alstophylline (48) 65 
  Alstomaline (207) 65 
  Alstomicine (208) 65 
  Alstonal (71) 65 
  Alstonerinal (80) 65 
  Alstonerine (31) 65 
  Alstonisine (32) 65 
Table 1.1 continued 
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  Alstonoxine B (73) 65 
  Demethylalstonamide (209) 65 
  Macrocarpine A (210) 65 
  Macrocarpine B (211) 65 
  N(4)-Demethylalstophyllal oxindole (168) 65 
  N(4)-Demethylalstophylline oxindole (181) 65 
  N(4)-Methyl-N(4),21-secotalpinine (95) 65 
  Quaternine (187) 65 
  Talcarpine (99) 65 
  Vincorine (100) 65 
  Vincoridine (212) 65 
  Volkensine (41) 65 






  Alstiphyllanine A (213) 66 
  Alstiphyllanine B (214) 66 
  Alstiphyllanine C (215) 66 
  Alstiphyllanine D (216) 66 
  Alstiphyllanine E (217) 66 
  Alstiphyllanine F (218) 66 
  Alstiphyllanine G (219) 66 
  Alstiphyllanine H (220) 66 
  Alstonal (71) 66 
  Alstonerine (31) 66 
  Burnamine-17-O-3′,4′,5′-trimethoxybenzoate (221) 66 
  O-Deacetylpicraline (222) 66 
  Picralinal (223) 66 
  Picrinine (110) 66 
  Quaternine (187) 66 
  Vincamajine (46) 66 
  Vincamajine-17-O-3′,4′,5′-trimethoxybenzoate (224) 66 
  Vincamajine-17-O-veratrate (182) 66 
  Vincamedine (134) 66 
    
A. mairei Leaves &  ()-11-Methoxyminovincinine (225) 67 
(China) Twigs ()-Minovincinine (226) 67 
  ()-Echitovenine (227) 67 
  11-Methoxyechitoserpidine (228) 67 
  11-Methoxyechitovenidine (229) 67 
  11-Methoxyechitoveniline (230) 67 
  19S-Vindolinine (231) 67 
Table 1.1 continued 
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  (14,15-14,15-epoxyaspidofractinine (232) 67 
  Deacetylpicraline 3,4,5-trimethoxybenzoate (233) 67 
  Echitoserpidine (234) 67 
  Echitovenaldine (235) 67 
  Echitovenidine (236) 67 





  Lochnericine (156) 67 
  Maireines A (238) 67 
  Maireines B (239) 67 
  Perakine (240) 67 
  Picralinal (223) 67 
  Picrinine (110) 67 
  Rhazimol (241) 67 
  Tabersonine (242) 67 
  Venalstonine (243) 67 
    
A. muelleriana Bark 11-Methoxyakuammicine (25) 68 
(Australia)  2,7-Dihydropleiocarpamine (244) 69 
  Alstonerine (31) 70, 72 
  Alstonisidine (245) 70 
  Alstonisine (32) 70 
  Des-N(1)-methylanhydromacralstonine (246) 69 
  Macralstonine (52) 71 
  Pleiocarpamine (44) 69 
  Quebrachidine (96) 69 
  Villalstonine (55) 70 
  Vinervinine (12-methoxyakuammicine) (124) 69 
    
A. odontophora Leaves and  11-Methoxyakuammicine (25) 73 
(New Caledonia) stem Antirhine (34) 73 
  N(1)-Demethylpleiocorine (247) 73 
  Pleiocarpamine (44) 73 
  Pleiocorine (141) 73 
  Pleiocraline (142) 73 
  Quebrachidine (96) 73 
  Vincamajine (46) 73 
    
A. plumose Stem bark 10-Carboaldehydecabucraline (248) 74 
(New Caledonia)  11-Methoxycompactinervine (alstovine) (89) 74 
  2,7-Dihydroxypleiocarpamine (249) 74 
  Caberine (250) 74 
  Caberoline (251) 74 
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  Cabucraline (35) 74 
  Cabucraline N-oxide (252) 74 
  Cathafoline (36) 74 
  Desoxycabufiline (253) 74 
  Fluorocarpamine (37) 74 
  Nordesoxycarbufiline (254) 74 
  Pleiocarpamine (44) 74 
  Pleiocorine (141) 74 
  Pleiocraline (142) 74 
  Quaternoline (raucubaine) (255) 74 
  Quaternoxine (256) 74 
  Strictamine (deacetyldesformo akuammiline) (98) 74 
    
 Root 11-Methoxycompactinervine (alstovine) (89) 74 
  3,4-Seco-3,14-dehydrocabucraline (257) 74 
  Cabucraline (35) 74 
  Cabucraline N-oxide (252) 74 
  Fluorocarpamine (37) 74 
  Pleiocarpamine (44) 74 
  Plumocraline (258) 74 
    
A. pneumatophora Leaves Actinophyllic acid (259) 75 
(Malaysia)  Akuammidine (125) 75 
  Alpneumine A (260)  75 
  Alpneumine B (261) 75 
  Alpneumine C (262) 75 
  Alpneumine D (263) 75 
  Alpneumine E (264) 75 
  Alpneumine F (265) 75 
  Alpneumine G (266) 75 
  Alpneumine H (267) 75 
  Alsmaphorazine A (268) 76 
  Alsmaphorazine B (269) 76 
  Alstilobanine B (115) 75 
  Apovincamine (270) 75 
  Echitamidine (104) 75 
  Scholarine (271) 75 
  Vincamine (17) 75 





10,11-Dimethoxy-1-methylpicrinine (quaternine) (187) 77 
  Cathafoline (36) 77 
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  Pseudoyohimbine (272) 77 
  Quaternatine (273) 77 
  Quaternidine (274) 77 
  Quaternoline (255) 77 
  Quaternoxine (256) 77 
  Tubotaiwine (13) 77 
  Vincamajine (46) 77 
  Yohimbine (47) 77 
    
A. scholaris Leaves Alschomine (275) 78 
(Thailand)  Isoalschomine (276) 78 
  Nareline (277) 78 
  Picrinine (110) 78 
  Scholaricine (112) 78 
  Tubotaiwine (13) 78 
  Vallesamine (4) 78 
    
 Stem bark Echitamine (63) 80 
  Hydroxy-19,20-dihydroakuammicine (278) 80 
  N(4)-Demethylechitamine (14) 80 
  Picrinine (110) 80 
  Tubotaiwine (13) 80 
    
 Root bark Akuammicine (29) 79, 80 
  Akuammicine N(4)-methiodide (279) 79, 80 
  Akuammicine N(4)-oxide (61) 79, 80 
  Echitamidine (104) 79, 80 
  Echitamine (63) 79, 80 
  Hydroxy-19,20-dihydroakuammicine (278) 79, 80 
  N(4)-Demethylechitamine (14) 79, 80 
  Tubotaiwine (13) 79, 80 
  -Akuammigine (68) 79, 80 
    
A. scholaris Leaves 5-Epinareline ethyl ether (280) 81, 7 
(Malaysia)  Nareline ethyl ether (281) 81, 7 
  Nareline methyl ether (282) 81, 7 
  Picrinine (110) 81, 7 
  Scholaricine (112) 81, 7 
  Scholarine N(4)-oxide (283) 81, 7 
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A. scholaris Leaves Akuammidine (125) 83 
(India)  Echitamidine (104) 82 
  Echitamine (63) 82 
  Nareline (277) 83 
  Picralinal (223) 83 
  Picrinine (110) 82, 83 
  Pseudoakuammigine (68) 83 
  Scholarine (271) 84 
    
A. scholaris Leaves 6,7-Secoangustilobine B (9) 85, 78 
(The Phillipines)  Angustilobine B acid (282) 85, 78 
  Lagunamine (19-hydroxytubotaiwine) (283) 85, 78 
  Losbanine (6,7-seco-6-nor-angustilobine B) (109) 85, 78 
  Tubotaiwine (13) 85, 78 
  Tubotaiwine N-oxide (286) 85, 78 
    
 Bark 6,7-Secoangustilobine B (9) 85 
  Echitamine (63) 85 
  Losbanine (6,7-seco-6-nor-angustilobine B) (109) 85 
  N(4)-Demethylechitamine (14) 85 
  Tubotaiwine (13) 85 
  Tubotaiwine N-oxide (286) 85 
    
    
A. scholaris Leaves 19-Epischolaricine (285) 78 
(Taiwan)  6,7-Secoangustilobine B (9) 78 
  Alschomine (275) 78, 86 
  Isoalschomine (276) 78, 86 
  Nareline (277) 78, 86 
  Picralinal (223) 78, 86 
  Picrinine (110) 78, 86 
  Vallesamine (4) 78 
    
A. scholaris Leaves Nor-6,7-Seco-19,20-epoxyangustilobine B (10) 86 
(Indonesia)  Nor-6,7-Secoangustilobine B (9) 86 
  Akuammidine (125) 86 
  Leuconolam (287) 86 
  N(1)-Methylburnamine (288) 86 
  N(4)-Methylscholaricine (289) 86 
  Picraline (111) 86 
  Scholaricine (112) 86 
  Vallesamine (4) 86 
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  Vallesamine N-oxide (290) 86 
  -Akuammigine (68) 86 
  -Akuammigine N-oxide (69) 86 
    
A. scholaris Leaves 19,20-Z-Vallesamine (292) 87 
(Pakistan)  19,20-E-Vallesamine (4) 87 
  Alstonamine (293) 88 
  Rhazimanine (294) 88 
    
A. scholaris Leaves 5-Methoxystrictamine (295) 89 
(Yunnan, China)  19-Epischolaricine (285) 89 
  Akuammidine (125) 89 
  Methyl (2,16R,19E)-4,5-didehydro-1,2-dihydro-2-
hydroxy-16-(hydroxymethyl)akuammilan-4-ium-17-
oate chloride (296) 
89 
  Methyl (16R, 19E)-1,2-dihydro-16-(hydroxymethyl)-5-
oxoakuammilan-17-oate (297) 
89 
  N(1)-Methylburnamine (288) 89 
  N(4)-Demethylechitamine (14) 89 
  Picralinal (223) 89 
  Picrinine (110) 89 
  Rhazimanine (294) 89 
  Scholaricine (112) 89 
  19,20-E-Vallesamine (4) 89 
    
    
A. scholaris (L.) R. 
Brown 
Leaves 20S-Tubotaiwine (13) 90 
(Phillipines)  Nor-6,7-Seco-angustilobine B (9) 90 
  19,20-(E)-Vallesamine (4) 90 
  Angustilobine B N(4)-oxide (126) 90 
  Manilamine (299) 90 
  N(4)-Methyl angustilobine B (300) 90 
    
A. scholaris (L.) R. Br. Leaves E-alstoscholarine (301) 91 
(Yunnan, China)  Scholarisine A (302) 92 
  Z-alstoscholarine (303) 91 
    
A. scholaris Fruit pods Nareline (277) 93 
(India)  N-Formylscholarine (304) 93 
  Picrinine (110) 93 
  Strictamine (98) 93 
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A. spectabilis Bark Macralstonine (52) 94 
(New Guinea)  N(1)-Methylsarpagine (305) 94 
  Pleiocarpamine (44) 94 
  Quebrachidine (96) 94 
  Villalstonine (55) 94 
  Vincamajine (46) 94 
    
A. sphaerocapitata Leaves 10-Methoxyvincamedine (306) 95 
(New Caledonia)  10-Methoxyvincamedine N-oxide (307) 95 
  11-Methoxyakuammicine (25) 95 
  Akuammicine (29) 95 
  Caberoline (251) 95 
  Cabucraline (35) 95 
  Cathafoline (36) 95 
  Desoxycabufiline (253) 95 
  Quaternoline (255) 95 
  Tubotaiwine (13) 95 
  Vincamedine (134) 95 
  Z-Isositsirikine (308) 95 
    
 Stem bark 10-Methoxyvincamedine (306) 95 
  10-Methoxyvincamedine N-oxide (307) 95 
  11-Methoxyakuammicine (25) 95 
  Akuammicine (29) 95 
  Cabucraline (35) 95 
  Cathafoline (36) 95 
  Desoxycabufiline (253) 95 
  Nor-C-fluorocurarine (59) 95 
  Nordesoxycabufiline (254) 95 
  Vincamedine (134) 95 
    
 Fruit 10-Methoxyvincamedine (306) 95 
  10-Methoxyvincamedine N-oxide (307) 95 
  11-Methoxyakuammicine (25) 95 
  Akuammicine (29) 95 
  Cabucraline (35) 95 
  Cathafoline (36) 95 
  Desoxycabufiline (253) 95 
  Quaternoxine (256) 95 
  Quebrachidine (96) 95 
  Vincamedine (134) 95 
  Vincoridine (212) 95 
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A. undulata Leaves Cabucraline (35) 96 
(New Caledonia)  Cathafoline (36) 96 
  Pericyclivine (309) 96 
  Tetrahydroalstonine (310) 96 
  Vincorine (100) 96 
    
 Root bark 11-Methoxyakuammicine (25) 96 
  11-Methoxyakuammicine N-oxide (180) 96 
  Alstonidine (131) 96 
  Cabucraline (35) 96 
  Cabucraline N-oxide (252) 96 
  Deplancheine (143) 96 
  Desoxycabufiline (253) 96 
  Fluorocarpamine (37) 96 
  Gentiacraline (311) 96 
  Pleiocarpamine (44) 96 
  Plumocraline (258) 96 
  Tetrahydroalstonine (310) 96 
  Vincamedine (134) 96 
    
A. undulifolia Stem bark 20-Epi-19E-echitamidine (144) 97, 7 
(Malaysia)  Akuammicine (29) 97, 7 
  Cantleyine (20) 97, 7 
  Echitamidine (104) 97, 7 
  Echitamine (63) 97, 7 
  Norechitamine (128) 97, 7 
  Pleiocarpamine (44) 97, 7 
  Tetrahydrocantleyine (45) 97, 7 
  Undulifoline (11) 97, 7 
    
A. venenata Leaves 11-Methoxyechitovenedine (312) 98 
(India)  11-Methoxyechitoveniline (230) 98 
  19,20-Dihydropolyneuridine (313) 99 
  Alstolenine (314) 99 
  Deacetylakuammiline (315) 99 
  Echitoveniline (237) 98 
  Polyneuridine (316) 99 
  Raucaffrinoline (317) 99 
    
 Fruit 11-Methoxyechitovenedine (312) 98 
  11-Methoxyechitoveniline (230) 98 
  Echitoserpine (318) 100 
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  Echitoveniline (237) 98 
  Venoterpine (19) 101 
    
 Root bark 16-Epialstovenine (319) 102 
  16-Epivenenatine (320) 102 
  5,22-Dioxokopsane (321) 102 
  Alstovenine (322) 102 
  Venenatine (323) 102 
  Venoxidine (324) 102 






  10-Methoxy-N(1)-methylburnamine-17-O-veratrate 
(189) 
103 









  19Z-16-Formyl-5--methoxystrictamine (327) 103 
  19Z-5-Methoxyrhazimine (328) 103 
  19Z-Burnamine-17-O-3′,4′,5′-trimethoxybenzoate 
(329) 
103 
  19Z-Picralinal (330) 103 
  5,10,11-Trimethoxystrictamine (190) 103 
  5,10-Dimethoxystrictamine (331) 103 
  Norquaternine (10,11-dimethoxypicrinine, volkensine) 
(41) 
103 
  Quaternine (10,11-dimethoxy-1-methylpicrinine) (187) 103 
  Vincamajine (46) 103 
  Vincamajine-17-O-3′,4′,5′-trimethoxybenzoate (224) 103 
  Vincamajine-17-O-3′,4′,5′-trimethoxybenzoate N-oxide 
(332) 
103 
  Yohimbine-17-O-acetate (333) 103 
    
A. vitiensis var. novo 
ebudica  
Stem 11-Methoxycompactinervine (alstovine) (89) 104 
monachino   Cabucraline (35) 104 
(New Caledonia)  Pleiocarpamine (44) 104 
  Quaternoxine (256) 104 
  Vincorine (100) 104 
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A. yunnanensis Whole  ()-Echitoveniline (237) 105 
(China) plants 11-Methoxytabersonine (334) 105 
  19-Acetoxy-11-methoxytabersonine (335) 105 
  19-Epi-ajmalicine (336) 105 
  19Z-Burnamine-17-O-3′,4′,5′-trimethoxybenzoate 
(329) 
105 
  Alloyohimbine (338) 105 
  Alstoyunines A (339) 105 
  Alstoyunines B (340) 105 
  Alstoyunines C (341)  105 
  Alstoyunines D (342) 105 
  Alstoyunines E (343) 105 
  Alstoyunines F (165) 105 
  Alstoyunines G (291) 105 
  Alstoyunines H (148) 105 
  Compactinervine (153) 105 
  Echitoserpidine (234) 105 
  Lochnerinine (298) 105 
  Perakine (240) 105 
  Picraline (111) 105 
  Picrinine (110) 105 
  Raucaffrinoline (317) 105 
  Tabersonine (242) 105 
  Vellosimine (337) 105 
  Vellosiminol (Normacusine B) (42) 105 



























































1.5  Objective 
 
The objective of the present study is to investigate the alkaloid composition of the plant 
Alstonia angustiloba Miq., involving characterization of the isolated pure alkaloids and 
screening for biological activity. 
 
 
